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ABSTRACT 

PURPOSE: To strictly control the introduced amount of a catalyst element in 
a method of obtaining crystalline silicon by heat treatment by using the 
catalytic element promoting crystallization. 

CONSTITUTION: An extremely thin oxide film 13 is formed on an amorphous 
silicon film 12 formed on a glass substrate 11 and a water solution 14 of 
an acetate solution or the like having 10 to 200ppm (to be adjusted) of a 
catalytic element such as nickel. This state is held for a prescribed time 
and spin drying is performed by using a spinner 15. Then, heat treatment is 
performed at 550 deg. C for four hours so as to obtain a crystalline silicon 
film. In this constitution, concentration of a catalytic element in a 
finished crystalline silicon film can be accurately controlled by adjusting 
the concentration of the catalytic element in the solution. 
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Mfg a semiconductor device comprises: (a) disposing a soln. in 
contact with a portion of a Si film on a substrate, the solution 
containing a catalyst for promoting crystallisation of the film; (b) 
crystallising the film by heating. Also claimed is the method using Ni 
as the catalyst and (III) the method as (I) in which crystals grow from 
the catalysed portion to a non catalysed portion and the devices (IV) 
made using the methods. 

USE - Mfr. of electro-optical devices e.g. active matrix liq. 
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ABSTRACT 

PURPOSE: To strongly suppress the growth of a dark spot by sealing the 
outer circumference of an organic EL element with an inert liquid metal 
having a dissolved oxygen concentration less than Ippm and, preferably, a 
contained moisture less than lOppm. 



CONSTITUTION: An organic EL element 10 is preferably covered with a housing 
member 18 consisting of an electric insulating material such as glass, and 
the element 10 is housed in the recessed part of the housing member 18. The 
base 11 of the element 10 is stuck to the housing member 18 by an adhesive 
17. An inert liquid 20 is filled and sealed in the space among the base 11, 
the element 10 and the housing member 18 through an injection port on the 
bottom part. As the liquid 20, a one having a dissolved oxygen 
concentration less than Ippm is used, and a liquefied carbon fluoride 
having a contained moisture less than lOppm and a vapor pressure at 25 
deg. C, less than 10(sup -2)Torr is preferably used. As the liquid 20, in 
general, a commercially available product is treated by means of ordinary 
temperature vacuum deaeration, freezing vacuum deaeration, or inert gas 
subst i tut ion, and used. 
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v^:=^^y /m^y i/vsi**. ^*s^v^y ^y v^wt: 

[0 0 4 0] IE?L^ilii69*t3f:f (IE?L$|]il«*^) (^Af* 

WirLTfi. h y ry-zi/^^fff*. :?h^i^i/Ty-/^^ 

^JT ^ l^WMW. T V -vi^T ^ V^3^f*. T ^ y mi^:^ 
/Uzii^mnW. :d-^^y-/i^fl?Sf*> ::^^y/UT>hy 

;;^^/i.-<>'^3${*. i/^if:/Sl^f$. 7Ky'>7V^{t:^ 
T^yv^^fi^f*. ^7t-y^a.>:t y =^^-7-^coit^ 

[0 0 4 1] s^aA^cow^M' (fl;^aA*tw (?^=ftf* 

mtLXl^. ^ hn JJfey/i'^uy T>hy 

=^y y v^*f*. iyy in^/u-^^f y ^^^^^f*. ^^^^ 
y T-^vy ^:y^^». b y =^y v^y y t 

ioo4 2]m^m<Dun(OMcmitLX{'^. s-^y 

yu) -^y^-v-yi^. t^y (-<:/y-8-^y y y — 
/u) t'-y (2 -y ^/w- 8 -=^y y ^— h) t^u 



(7) 
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hV^^ (5 8 U y-/^) r/u^ 

u;u-s-^y V y—y^) T/i^^^'^A, hy;;'; (5, 
7 -v>yn^- 8 - t Kn^v-:^r/ y y — v't') T/^^^ 

-^ju, {s~^y V y-/^) -^y v (2 
-y ^/u— 8 -=3^/ y /"/t^) -^yy'^A, h:^':^ (s- 
^y^jy-zi-) ffiiS. tf'^ (2-y^/i^-8-^y y y 
-/u) srp\ (8-^yy/-/i^) byx 

[0 0 4 3] ^Lx. i^mm(DumcoM.m^\tLxa. 

t^^ts^^y-^-^^^^^^M^^^xnhti^^m^ 

Tjfy^^i/v, TKyynt'^uv, 7}f y y ^;uy y 
- 7j^'y-r 5: H\ :^Ky^y ^^y hy^/i^:tn:n 

^UV, T^y ^ n a h y y/l^r^noi^u^, /Kyv^:^^ 
v?^ a CI v?:7yix;^nzii^i/Vir(0*S^f*. S^tK^ l % 

[0 0 4 4] ^fz.. itlh*f«(^*«EL^^^«^-r5 

\cm'&$t\^^h(DX{^f^^\ mm. mm. ^^m. ie?l 

'^m(Dmit^mf)^ h mit $ ixB^ ^ n/cnto :itxh 
mi,tfj:<. v^u\cjt>cxm'm.miK'r^:itr^x^^f)K 

31^5 nm-5 m mCOtgfflP^/i^^S l-*'^ 
[0 0 4 5] ^1=' 
V^-h&. y =^-r>^bf£. MBE 



;^ y - ;^ c V D ?i ^ ^ ii ffl -r 6 ir /6 s # 5 o 
[0 0 4 6] ^sc^?fM*?£(i. ^ffl-rswi^i'ic/^::i:-c 

m^htz-^xM^mm&^m\^^ti{i. :L(DM^mmmd 

^i\z^^xm±^^(D^mELm'f'^Mf^T^Zi:r^X 

mmx^^o 

[0 0 4 7] ±m\^fzm±MM(DmmELmi'(0^m\:i 
ttj a! L ^Sttf^f*® tt 6 C ^ ic j: ^ ^ih L T ^ 

{ZX^ hc7)^^^^^-^;^7K:y ht0^ft/5> 

[0 0 4 8] 

hmmi-^^K ^mMm^^if^^t^w^\x^±(DM^t 
Lxm^'tz^r^E Lm^(Dm^^i7&^f'^MmLxi6 

^-f. 2 5mmX 7 5mmX 1. 1 mmcO;5tf ^ ;^StS± 
tcHIffl 0 0 nmco I T om^M^m^^ ^ j&m^tzh 

(D^mm^nmmtLxmMi^ti. ^(omm(Ditmi^m 
^BjmW:i'^rM±M(Duv-3 100 p c-esy^ufc ^ r 

6. 4 0 0 — 6 0 0 nmC0K*ia-C*^8 0%'efco;to 

im ^j^^^i^^-i'i^B-r/i'm^mm(r)'&um\^^x 
[0 0 4 9] 7:kK. -(Dmm^^m(om»mm (b** 

y y^VM^^ffiiniDSft^- hi-N. -b:^-:^ (3-y 
f^/l^^oi^/U-N, N' -^y:7:n^/U [1, 1' 
^;:^;^] 4' _o;?7'^v (I^T. TPD^B&fBt- 

6) ^2 0 0mgAn. iS 9 ^ y :/x>ScoefeL 

J[jPS\/K— htC4, 4' -t^^:^ (2, 2' -y-^zn^/ut:'" 
^/u) \^^yziL=^/u (WT. DPVB i i:B&fS^6) 5:2 
0 0mgAi^;tm. X^tf^ 1 X 1 0-4p a^T^^^JEL 

[0 0 5 0] rtOtl. T PDA^ t7)tijfS7}f— 2 1 5 
-2 2 O'C^-eiP^L. TPD^^«*^0. 1--0. 
3nm/s-efrfSITOHii:lC^*$^X. I^J¥6 0n 

mm(Of&mc^\tm^ DPVB i Af9£Oftf]te^-bS:2 
4 O'C^T'SDS^L. D PVB i ^^«iaSO, 1 — 0. 
3 nm/s 'C^mjtSIE?L«ii^ii-bt-^^^^'C. SIff 4 0 
nm(0^?tS^JF$^l-^::o ^ ^ coStg^RS^^^^U'e 
[0 0 5 1 ] -ix^rX^Wct^BtttiL. ±fS^7tScD± 

;^ (8 - =3^y y y — r/^=: ^^^^-^ (j^at^ a 1 qa 




htci&y^-^— 5 0 0 m g ?r AH 

[0 0 5 2] X^tt^ 1 X 1 0-4p a5-Cj)^IEL 

Xt-hA 1 qa A'9t7:)HtjfS^" 3 O^C^X^^m 

A 1 q3 ^^*iSS0. 0 1^0. 03 n m/ s 
BUia^7tS±i-^*$ii:T. ffi)i:2 0 nmc75S*^5rff0 
^L^Co ^hlC^ m^MMmO. Inm/sT-mjsSa 

1 5 0 nm<7?*l-f^m® 
UV-3 1 0 0 PC-CfitJ:^Lfci: 4 0 0-600 

[0 0 5 3] ±3£(7)j: 9t-u-r*ff^'a;1^*-e?F$^-r5c 

%mt U-CC7:>DP VB i m. U-C(^A 1 q 

#$(i6mmX 1 Omm"Cfo^o 

[0 0 5 4] mmm 1 

( 1 ) m^BM^&t*^ 1 p p m\^j.T(D^^^mw<Dmm: 

A^AS-2 0 (fSp^p^ ; 2 5rtC:fe^tt5^miEl 0-6 
Torr, 2 5t:{C4bnt5i)b3te^5 3 c S t) ) 5:^*^. 

^.ly^ (») K^ULVAC VPC- 

0 5 0) i:^:7y ^i^. ±fS<^ 

X^fat^h 'mm¥<'^^^ ^ 1 0 -4Torr * T*K^? I 

[0 0 5 5] -(D^oKl.Xmn^M^^^^^^'^^^ 
ff^^ffiSft 0 , 0 5 p p m-efo "9 . ^l^^ffitt^Kf*^^ 
<7)7k5>*(t5 p pmT^fco/io ^ce:Ib\ Sff^^^gS^^SO 
^{Cft-trv hy/uf4#«S^^tStOSUD - 1 (SO^S 

^K{*:^5 0 V y h /i-X^^^—'^MMXi^i., ^2 0 
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[0 0 5 6] (2) 

T|-7i^ 1 3mmX 1 3mmX ImmCDHDaSr 1 fi^L. 

1 5 mmX 1 5 mmX 1 . 8mm-efo5o * 

^mELm^r^mi<Dm^p^ic'^^^^o{zLx. mm 
(D^wtEL m^m^f& ^tix\^^^^^yy^mmt ±m(Dy^ 

{c^oxfrm-^tirc^m^^^^') . mmELm'T't^^^ 
i/ V w t \t,^m^t(D'^m\^ fo 6 o 

[0 0 5 7] 3ff#r.mELTS«^J^@{t:$it^c^^. * 
;nxv^^^£A^/0-?:)±fS (1) -eia»L/c^Stt?Sfr?: 

/i-^^ h AR-R 3 0) tcJ:i9*^\ ^^^J;^^ll^t:-r^ 
^ 3 B#Fp1 d - y :/ ^ ;^ tC^^H L fco 

[0 0 5 8] ^-^^iyiy^^Pi(Dm%tmUh\z.^-^Xl[^l^ 

$;rur(/^'5^r«iF^(-±ts (1) -ePSUAc^ffittJ^f*^ 
co^i^igtc±f£ (1) xmui^fz-T-^mm-^fi^h^^^^^ 

0(l;=bryy^a«l l±{cfii^li: LT^o I TOl^l 2. IE 
?L^3^^<i: LTtOTPDS 1 3, LTCOD P V 

B i^l 4. ^«ii^LTCDAl qs /il 5. ^^Xly^ 

6 5:)ii7j5caiil-7'c:t.t^'efo5o ^LX, ITOflKl2c7:) 
-gpi 2 a 1 6oo-§iil 

6 a {-t^n^finMM^ ^ i.m(nmMM.tt^-^x\^^o 

ftfflg^l 7tcJ:oTIl«$Hfcl/^^v^>'^^^ 1 8(7)[M]^ 
tmW.(OiSyy^mW.l I t\^^-^Xl\m^^f^'^W[^\^ 

rco^FpiF^{c(i±i5 (1) xmm:\^f^^^\^m^ 

;5S^«$HTV>5o *«EL|g^lcQ 
^|iltctt^fgtt?i5*ii2 0;6^M/7£$ti.Tl^ao ^J^^M 
S\cWfhtlX^^fz'&AQ I9f)^ 
h'&A^tifzh<r)Xh^ . wimco'&AQ 1 9i^^^\±m 




[0 0 5 9] ( 3 ) Wm 

±15 (2) •^^nhtit^i^mELmi' m±$nfzh(D) 
mm^WMi^. 2 sr. i^n.j±T'(:^V]mmmr^ i o o c 

d/m2 J; 3i-ffi^L.:^Co :i(Ot^(Dnmmt 

0. 5 6mA. a:i±{lEfi9 VT^foofCo ^=C^b\ j^ScOSO 
0 0) ^ffll/^rtTofCo ±ffi(7)iiStc^lti!l>T^5t® 

0. 4 3%T-fcofCo fe^loco^-^;^ 

[0 0 6 0] mnmfi^^-h i 3 9mmm^c±mt 

m 1 (20. 1-18. 4)/l39 = l. 2 

2 X 1 0-2Mm/B^fp1<t?'c^5o r.(7?fia{l. mSE-r^itK 

m (1) xmM\^fc^fs^^m^h^j:^^^\^m^m 
[0 0 6 1] mmm 2 

*-f. m^^m^^^m^'r^m(Dr-j^m^^t\^xy< 

yyvZOS (Sp"p^ ; 2 srEC^b^tj-^^miEl 0-4To 
rr, 2 5r{C:foMt^i(]*A^3 0 c S t) ) ^ffll^AcW^ 

fill5E0iJi (1) ^[Illfe{+-el^r^*^«i^^tToT. m 
^WM^l^^t^ 0 . 1 p p m. 7k5>fi;^^ 5 p p m-efo5^ 

[0 0 6 21 r (D^m E L i^^tc^ffiM 1 1 w\m^xm 

«l^7fe®ait(±0. 4 3%. ht^KS 
fll8, 4;imT-foo/Co iimSS^^/^^ ^ 1 5 2 0^ 

miUtO. 5 9%. hCOS'^dl 9. 1m 

6 1X1 o-'^iim/m?^xhotio :i(om^. ^sE-r^ 
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*ll:ffi^J2T^PSL/c^ettf«^;0-?>/^§^Sttffi 

[0 0 6 3 ] bmm 1 

^T. m^m*i&&^m^^^m^^^mm-^ti.x^< 

FC-70 (^o^p^^S ; 2 5"CtC^^tj-5^Mi±0. 1 Tor 

r) ) ^my^^t:.^^^\±m:mml (d tmm^x'^i^M 

?^f*<^7K5>l:*t 2 0 p pm-efeoTto ir^t^. 

[0 0 6 4] z.co^mEi.m^i^'MMmi tw\^wxm 

5. «^^3tBai:btlO. 4 5%. ^(JOE"^ 
t^l8. SMmtrfcoTt. ^T^c. fimP?!*^^-?^ 1 2 49# 

^o^i:^l^^ffi^tJ 1 1 m-m^x^^f:^ <^ r 5. ft^^t® 

ahbfiS. 9%. hfOK'#t-±4 5, 7Mm 

1 X 1 0-l/im/9#rplT-fco7to ^(OfiSft. ^*M1*3 
[0 0 6 5] i:bK^J 2 

FC-43 (^p"a^ ; 2 5r{:i*^^tt5m^i± 1 . 3Tor 

pj(^PS^$Sll^t7:> 1 0 p p m-efco7to wco^^ffi 
ttJ^f*:t07k^l:(15 0 p pm-efcofco rco^ffi 

[0 0 6 6] ^(7^*«IEL^^-tC|l;®0iJl <tP*{4^T-il 

5. 4 2%. y-^;^7!^:y bcolli 

f^lS. 5 MmT^^bofCo ^/-c. a^r^*&/^-^ 1 3 6B# 

(o\M:^^%'M.m\hm-mi^xi^mz}i:L^. ^^%m 

®itHl2. 3%. ^-^:^7]^:y h(DS^^(il 2 1. 9 
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7. 6 0 X 1 m/H#rH^X*fcofCo :ic 

[0 0 6 7] itmm 3 

f$c7)?§ff^*igS (t*^?gcD^:^$5!l^(D 8 . 0 p p m 

5. M^*S«l:bfi0. 4 6%, ^-1:^ :P^7r.:y h(D\E1^ 
til 8. S^mXfoofCo *:^c, mmmihf)^hl I 5^^ 



5 5X1 0-l|/m/ff#rflXfoofCo rc7)«{i. Hi 
[0 0 6 9] 

spsiji-^r ir^^xt^o Lfcr^-DX. :^%m^nM'r^ 

[[I!S^^ffi¥^c^^P>^] 

[mi] mmmixntc^mELm^ m±$nrch 
(o) (om'&(omMmxh^o 

1 ^^m(D^m.Ehm'^ 

1 0 ^^ih^*0^^iEL*T- 

1 1 JSy^^U 

17. 17a :r,,r.^iymm^mmn 

1 8 ^^f^v^V/W 

1 9 aAP 

2 0 ^ffitS^g*^ 



ITb 16 20 




II 14 12 13 120 



